
An account of the courfe of the Tides at Toncjueen in 
a Letter from Mr. Francis Davenport July i$. 
1678. with the Theory of them, at the Barr of 
Tonqueen, by the learned Edmund Halley Fellow 
of the Royal Society. 

"Hen the reported irregularity, of the Ebbing and 
Flowing of the Sea came firft under my confede- 
ration at a diftance, 1 was content to fancy that 
I had guefTed aright in afcribing the occafiouof it princi-. 
pally to the Indraughts and outlets of this bay, which as I 
Imagined might give (the different times of the year in 
reipe6t of the Mo??foon's, and the currents accordingly 
/hitting with/everal other conceited coadjutant circum- 
ftances,) the moft confiderable /hare in the unu/ual courlc 
of the 7/V/"-r,and that confequently it would fcarfebe pof- 
fible to discover any conltancy in them, if their regi- 
ment depended fo much upon accidents and uncertain- 
ty's. 

But during my continuance ztBat/bal have obferv- 
ed fuch an order and conltancy in the courfe of the tides, 
that notwithftanding I mult needs confefs it different 
from all that ever I ob/erv'd in any other Port,yet not only 
from the coincidents of fimular alterations on peculiar 
dayes of fome particular Moones, in different monjoons in 
refpeft ot their increafc and decreaie, as well as horn 
their keeping equal pace with the Moons rifing and fctt- 
ing in this Horizon, inrefpedtof the duration oi their in- 
flux and reflux ,b\it al/6 from that which feems to render 
them molt irregular,^, the conftant falling back of the 
flood ncareft 13 hours on every fecond day of the waters 
age and increafe, fothat at the end of iy dayes there is 
an inverfion of their motion in refpedt ot then' begining 
to Flow and Ebb. 

It is evident that they are regularly influenced though 
not reconcileable with a dependence on the lunar mo- 
rion 



tion fo far as wholy to free the natural courfe from the 
interruption of ionic forreign intervening controul- 
menr. 

Now forasmuch as it will he fatisfa<5tory enough for 
any mans bene't of the tides to know when the flood and 
ebb begins, anc[ when there is the greateft and fmalielt 
influxes, without any nice di (courfe of thecaufes of their 
difference here, from thofe in other parts of the world, 
(a iubjcci fitter for Pbilofophers thai Seamen) I have here 
(to avoid overmuch tedioufnelsj entredonly thcrcfult 
of my unintermittcd obfervations, of the tides dayly 
courfe> during ray flay at JBatJba, by which thofe Com-* 
manders who at this time of the year come before this 
Barr.may know when it will be molt convenient to come 
over ffuppofing no Pilate goes off to bring them in^ if 
they pleale to oblerve the following directions. 

Directions concerning the choice of time in refyeft of 
the Tides/or coming over the Bar. 

MY advice is, that upon the feveral following dayes 
of the Moons age in every particular month of the 
yeare, no Evglijh Commander fhould upon any occafion 
whatfoevcr adventure over this Bar unlefs he have a Pi- 
lot from the Shoare, who undertakes to bring him in, or 
that he hath only charge of fome fmall Bark^o^tmhe^ that 
draws no more then 8 or 9 foot water. 
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And excepting on thefe fix dayes above mentioned in eve- 
ry refpcdtive moone, he may fafely adventure over the Bar 
any day provided allways that he miftake not the time 
of the tide, but come over at half JF/W'or better, though 
he may take notice, that the beft Tides will be about fix 
or leven dayes after the waters firft begining to increafe, 
and the firft dayes of the waters mcreaie are 
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It is needlefs to take notice in what hours the waters 
increafe begins, becaufe the regular courfe of the Tides 
is not from thence commenced, in refpe£t of the time of 
Flowing and Ebbing.' 

The Bar it kHz being about a Mile and half in Length, 
and no where except in its firft entrance exceeding half 
a Mile in Breadth, is very even, but yet affords conside- 
rably d i fieri tig founding r in the fame Age and time of the 
*/<&/,acGording to the feafon of the Tear 3 and which leems 
to be fomewhat ftrangejiath the higheft Tides in the Nor- 
therly Monfozn, as I JLuve been informed by thofe who are 
fecmingly beft able to give an account thereof : and I 
limit needs fay, that the tryal I now made on the Bar did 
accord with what 1 tinderilood from feveral of the fifher- 
men and* others as to this Month, which induced me to 
enter this Information, that coming over at half flood 
(except on the dayes aforementioned as Dangerous to 
come over inj there will be found according to the age 
of the Tide j\ 

Irwlic A.yMoor,is £rom x6 to n feet water, 

O 

In the 7 > Moaner from 1 9 to Z-r feet 

'>? 

In tr.c i o ;> Mooms from 21 to 1 7 feet 

In the 2 ^> Mcmes from . 1 ^ to 2. 2 feet- 
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Always the higher the Floodzhc Lower the Z*M 5 fo that 
according to the itrength of the Tides at Low water, the 
foundings are from tf to 13 feet* 

N15. This i^r of Tunkin? is about 1 1 o degrees of Z>w- 
g* «*& to the F,att &i London, and in Latitude ?,o, 70 '» 
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On- the firfi: and fecond dayes of the waters increafe 
the influxes are very fmal! and uncertain, but afterwards 
thcTides for xi dayes arc conftant in their courfe, one 
flood and one ebb being eompleated in 24 hours time, o 
quatly fharing the fpace of a Lunar circuition of the 
Earth between them, and every flood beginning near- 
eft I of an hour later then xh<z precedent flood, and alfo con* 
fiderabiy increafmg in the height of the tide every day 
from the yi unto the 6tb and 7th dayes of the waters age, 
on which two dayes the flood runs very high, but on the 
8^/yday (which may be accounted thelalfc of the fprinjr 
tides, the waters begin gradually to decreafe again, re- 
taining the lame orderly difference of time in each tide, 
untnl the next following firltday of the waters increafe, 
when during two dayes unfetlednefs, there is a fhiftingof 
the tides in refpect of the beginning of the //Wand ebh> 
after which faid ihiftinQ- a conftancy in their inverted 
courfe, is again retained hi the above mentioned order 
for 13 dayes following, as for Example, 

On the 2? and 26 dayes of the 4^/; moone (4*/; and fib 
oljune 167% ")) in the latter end of Aries) being the firit 
dayes of the waters increafe, the influxes were very fin all 
(there happening on the 2,6th a falling back of the 
tides about i3 hours) but from the 27th [June 6. 7 8. ) 
which was the 3^day of the waters increafe after the fait 
quarter; unto the yth day of the jth moones age, (June 
18.1678 ]) in ^ 20 J I noted a very conftant courfe in the 
tides, every flood begining with the riling of the moonc 
and ending at its letting, the following *M in like man- 
ner continuing during the time of the moones^ abfence 
from this bemifpbere. But on the faid <$th day of the tfh 
moones age (June 1%. 167%) being the firftday of the wa- 
ters increafe, their motion was fcarcely perceptible -, on 
the 10th day there was another falling back of the tides 
neareit 13 hours, and on the 11th day, (.which was the 3d 
day of the waters increafe, after the firft quarter oi th- 
moones age) the flood having (as 1 faid) fhiited thepre- 

M z ceding 



mm 

ceding day, took its turne to begin at the moones fetting 
and end at its rifing, and accordingly the tides fuccet- 
fively following affumed & kept a conltant regularity the 
tides being at higheft the 16th of the moone, (1678* June 
24. (( in middle of' To) which was the feventh of the wa- 
ters age, until the 23^ of the laid moones age {July i. 
1678.) on which (being the firft day of the waters in- 
creafe) the influx was again fcarcely difcernable for its 
fmallncfs. 

On the 24^/yday the tides fall back (as I had found 
it twice before to have done on the fame daves of "the 
waters age,) neareft 1 i hours by which meanes the flood 
on the 25^ day (which was theiv/day of" the waters in- 
creafe after the laltquarcer oi the moone) now again com- 
menced with the rifeing moone, whereby it hath fallen 
out allwayes to- be high water between noone and the 
following midnight every day during my ftay here. ((( laft 
quarter 22 dayes, C( fiult quarter 8 dayes J 

So that it may pafs into a Corollary viz. In the 4th ftb 
and (J^ changes of the moone. from the id day of the wa- 
ters age after the laft quarter, to the 3^day of the wa- 
ters age after the firft quarter of the following moone, 
the water begins to flow when the moone ri/eth, and to ebb. 
again when it fetteth in the Horizon, and the contrary 
to the j^day ok their age after the laft quarter, exclud- 
ing allwayes their motion on the 2 firft dayes of the wa- 
ters increafe, becaufe of its fmallnefs and. uncertain- 
ty. 

lam informed by the inhabitants hereabouts, that this 
may hold for a rule from the zd to the end of the 7 th 
moone and that the converfe thereof holds trueinthe o- 
thcr fix months of the year, vi\. from the %th to the end 
of the firft moone, according to which thetides will fail 
out to be at the higheft in the evening for 6 months fuc- 
ceffively, and the other half year in the morning.thsitis to 
lay between midnight and the following moones, and 
though I cannot aver the truth of At; yet I find that the 
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tide laftyearin the nth moone, which occasionally upon 
the Ship Eagles departure hence, I took fome notice of, 
and entred in the ciofe of my Sea journal, did fall out 
not difagreeing with what they affirme, and I am yet the 
rather indued to believe that in every annual revolution 
there may be fuch a conftancy in this different motion 
of the tide appropriated to each moiety of the year, be- 

caufe, that dureingmy cftiyesftay at Batjha ; I have 

found the predictions of the natives confirmed* by my 
owne obfervations oi the tides falling out to be high wa- 
ter alwayes between noone and the fucceeding midnight 
occafionedby the aforefaid falling back attfie end of if 
dayes ; fo that on every id day of the waters increaie, 
the flood begins at the hour whereon the day before it 
ended. 

To prevent miftakes in the accomptof the moones, 
though the difference of meridians between thi* place and 
London y together with the different beginning of their na- 
tural day in their accompts here, from that of ours, and 
fome imperfections from which their Agronomical obfer- 
vations are not free, may occafion a difagreement be- 
tweenour accompt and theirs, of tht moones age, yet it 
will never be fo confiderable as to occafion any fenfible, 
atleaft dangerous error in the above mentioned reck- 
oning of the tides, provided the number ofthemoneth 
be not miftakem 

Wherefore it may be fufficient to informe thofe who 
life this Port, that the firlt change of the moone after the 
ijth day oi January old ftile 5 is reckoned for thebegining 
of thenar, and that moone being accompted the firitj 
the reft follow in order until the expiration of the $zth 
which compleats their year, alwayes except only in their 
leap years, and then they have iv moones, takeingin one 
extraordinary to make up the deficiency of the moones 
epacl'm their accompt, in which year the firlt day oi their 
new yea re's moone falls out before the faid i ftb of Janua- 
ry, as it did tills year upon the i zth being leap yeare with 

them. 
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them, fo that they reckoned two months for one this 
yeare, (that is to fay the nd and yi moones after their 
newy ears day) they called id moones, for otherwayes this 
prelent moone which changed in Jul] (the %th) wou.'d have 
been the ?tb, whereas now they count it but the 6th 
moone, and accordingly do the tides fall out, but this leap 
yeare being now paft the firil moone in the yeare muft be 
reckoned to begin on the change next following the i $th 
of. January, and all the other changes counted fucceflive- 
]y as before faid until the intervention of another leap 
yeare. 
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A Theory of the Tides at the Baro/Tunking by the 
Learned Mr. Edm.Hziky, Fellow oj tbz Royal So- 
ciety. 
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He effect of the Moon upon the waters Ja the produ- 



J| <£iion of the tides in this port oiTunhing, is the more 
wonderful and ftirprizing, in that it feemes different in all 
its circumftances fcrom the general rule , whereby the moti- 
on of the Sea is regulated, in ail other parts of the world I 
have yet heard of. For firft, each jinx is of about i?, 
hours duration, and its correfpondent reflux, as long, io 
that there is but one /^/; tt?«£<?r in 24 hours. Then there 
are in each month, two interrrafjions ok ths Tides, about 14 
dayesafunder when there is no fenfible /5W or riling of 
the waters to be obferved * but the &?* is in a manner 
ftagnant. Thirdly, that the increafe of the Water has 
its r 4 days period, between the aforefaid inter mijjions ; 
and at 7 days end, makes the higheft tides, from which 
time the water again gradually abates, and the food is 
weaker till it comes to a ftagnation, both increafe and 
^r^/eobferving the fame n*/* in being exceeding /W 
in their begining and end, and fwtft in the middle. 
Laftly,,(and which is molt odd) the ri/ing Moon imho 
one half of each month makes high water, and the fet ting 
moone in the other half. Thefe particulars conlidered to^ 
getherwith the Tables fhewing die days of the waters 
ftagnation, in each moneth, gave me alight into the 
iecretofthisitrange appearance, foas to be able to bring 
the hitherto unaccountable irregularity of thefe Tides 
to a certain rule, And firft it .appears by the latter of 
the two Tables, that the intermiffions of the Tides hap- 
pen nearly upon thofc days, that the moon enters the 
iigns of xiries and Libra 5 or pafles the Equinoctial ; which 
d ivides the Moons courfe nearly into two equal parts, as 
well as the Suns, and from heucs it follows that the Tro- 
pical 
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pical Moones in <55 and >, arc thefe which occafion the 
greateft flux arid reflux ,• and for the rule of the change 
of the time of high > Water, which Mr. Davenport calls a fall- 
ing back of the Tides , the example he hath given us, lets 
us know, that the (( in Northern figns, brings in the flood 
whilft (lie is above the Horizon, fo as to make high wattr at 
her fetting, and on the contrary that whilft fhee is in Sou- 
thern figns, it flows all the time the moon is below the Ho* 
rz\on, and fo make high voater at her rifing. But it is to 
be obferved that though the Moon pais fwiftly, from 
South to North when (lie is in or near v, and from f^orth 
to South when m or near Libra*, yet the motion of the 
Sea which is the caufeof this tide, is fcarce difcernable for 
3 or 4 days, when the Moon paifes the faid Equinoctial 
points j whence it appears that though the declination of 
*, or her diftancefrom the Equinoctial, be that whereby 
thefe Tides are regulated, yet the increafe and decreafe 
of the water is by no meanes proportionate-to that of the 
declination o£ Luna, that changing fwiftly > where the in- 
creafe of the water is obferved to be moft flow. It feems 
therefore, and I propofe it as a probable conjecture, that 
the increafe of the waters fhould be allways proportionate 
to the Verfedjignes of the doubled diftances oftheMwz 
from the Equinoctial points $ Upon which Hypothecs Fi- 
gure 9 .will give an elegant Synopjis of the whole matter- 
Let AB be the bottom of the Bar of Tunning; CD a per- 
pendicular thereto, whereon to meafure the feveral depths 
of the watery Cv, G^ the mean depth, which is that 
whereat the water is ftagnant upon the moons being upon 
the Equinoilial points, being commonly about iy feet; 
Q <E) occid, the high water mark when the Moon is in <& or 
3c being about 24 foot. O occid the bight of the Low 
water mark when the Moon is in £9 or >, being about 6 
footi fo that the greateft rife of the Water on the Tropi- 
calMoons will be about 18 foot,- thendividing v<Dand 
s^5o into two equal parts in EF, on thofe two points, as 
Centers, defcribe the 2 Circles, each of whofe JRgdii, are 
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four feet and a half, which being kept between the Com* 
pafses, naturally divide |the faid Circles in the points 
tfltepai &c. through the which points if you draw lines 
parallel to the bale A B they mail cut the perpendicular 
C D, in the hights of the high and Low water marks, which 
will be at the entrance of the Moon into the hid Jigns. So 
the greateft depth of the high water, when the Moon enters 
b; nj>, b> 9 X, is but 17 1 feet, and the leaft at Low water 12 1 
feet : but when fhe Enters H,SL +> 9 wu 9 the high-water depth 
is 21 1 feet, the Low-water but 5 J feet 5 as appears by the/- 
g#r<?. And this Hypothecs not only agrees with all that 
My. Davenport hath obfervcd himfelf, or collected from 
the Natives,but hath been found to hold true fince in the 
year 1682 by the Ingenious Capt.^<w 3 in his Voiageto 
this port j fo that there is no room to doubt of the truth 
thereof:By this method m^j the time and hight of the Tides 
be with fufficient certainty computed, but to philof ophite 
theron, and to attempt to aflign a reafon, why the Moon 
ftiould iaib particular a manner influence the waters 
in this one place, is a task too hard for my undertaking, 
efpecially when I confider how little we have been 
able to eftablifh a Genuine and fatisfa&ory Theory oi the 
Tides , found upon our own Coafls, of which wee have had 
fo long Experience. It would be however a very acceptable 
thing if fome curious Navigators would inform us, what 
tides or Currents are found at Macao, Quemoy, and other 
places on the Co aft oi China and on Formosa ; it being moft 
probable that this flood cometh out of the North Eafl, a- 
longft theCoaft of China, for that the Northerly Moonsoon 
is found to occafion the higheft fpring-tides. There is 
yet another thing well worch Inquiry, that feeing that 
this motion of the Sea is more or leis as the Moon is far- 
ther from or nearer to the Equinoctial I, it is not unlikely, 
that fome years may have much higher Spring-tides 
than others, according to the Various Obliquity of the 
Moons orbite to the Equinoctiall, for when the afcending 
Node is in V, (as it was anno 1671 and will be anno 1^90) 
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the Moon in <5 and >o deviates from the Equator ful 
285 degrees j and but i8f degrees, when the lame Node 
is in Libra^it was anno 1680 jand I recommend as a very 
ulefull Quarie, for fuch as for the future ihall ufe this 
Port, to examine whether the Tides are not in fome 
years more Vigorous than in others, and particularly in 
the years but now mentioned; as likewile if there have 
been any Inundations occafioned by an extraordinary /&# 
of the Sea, ia what years the laid Inundations have hap- 
pened. 



Defeftus, 



